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What do these entrapment fires have 
in common? 

• Thirtymile Fire (2001) 
 

• Yarnell Hill Fire (2013) 
 

• Beaver Fire (2014) 
 

• Frog Fire (2015) 
 

• Twisp River Fire (2015) 
 



All Had Multiple 
Contributing Factors, 

 
of which weather was one 



18 Watchouts Situations 
 

1. Fire not scouted and sized up. 
2. In country not seen in daylight. 
3. Safety zones and escape routes not identified. 
4. Unfamiliar with weather and local factors influencing fire 
behavior. 
5. Uninformed on strategy, tactics, and hazards. 
6. Instructions and assignments not clear. 
7. No communication link with crewmembers/supervisors. 
8. Constructing line without safe anchor point. 
9. Building fireline downhill with fire below. 
10. Attempting frontal assault on fire. 
11. Unburned fuel between you and the fire. 
12. Cannot see main fire, not in contact with anyone who can. 
13. On a hillside where rolling material can ignite fuel below. 
14. Weather is getting hotter and drier. 
15. Wind increases and/or changes direction. 
16. Getting frequent spot fires across line. 
17. Terrain and fuels make escape to safety zones difficult. 
18. Taking a nap near the fire line. 
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Weather is often a contributing 
factor but is never the lone 

cause of entrapments 



Credit:  Utah State University 
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• Since the 1990 Dude Fire killed 6 firefighters 
near Payson, Arizona, firefighting culture has 
evolved to a Safety First mindset 

 

Understanding Wildland Firefighters 



Understanding Wildland Firefighters 
Weather Observations Taken Hourly and Reported throughout Division 



The meteorologist has the firefighters’ attention 

Understanding Wildland Firefighters 

6 AM Briefing on the South Complex, 
Hyampom, California, August 9, 2015 



Understanding Wildland Firefighters 

 

Important to Keep in Mind: 
Every firefighter who dies arrives at that point through a 
series of decisions in which he/she thinks they are doing 

what is best. 



From the Thirtymile Fire Accident 
Investigation Report (2001) 



From the Thirtymile Fire Accident 
Investigation Report (2001) 





Yarnell Hill Tragedy – 2013 
19 members of Granite Mtn. Hotshot 

Crew Perish 

Credit:  untamedskies.com  

Deadliest wildland firefighting tragedy since 1933 
Deadliest firefighting tragedy since Sep. 11 attacks, 2001 



• Rate of 
spread tripled 
after outflow 
boundary 
arrival 



Will never know 
the whole story, 

but… 

• Were earlier informed that 
outflow boundary was 
coming 

• Observed a benign non-
outflow wind shift 

• Were they uncertain if this 
was THE outflow boundary 
or not??? 

• Could they have better 
assessed risk if they had: 

  1) Seen this radar loop? 

  2) Interpreted it accurately? 

  3) Called the NWS directly? 



Inspired by Yarnell Hill 

• NWS Seattle taught hundreds of firefighters 
how to interpret outflow boundaries using 
radar data 



Beaver Fire – Aug. 11, 2014 



“This is a Critical Fire Weather Day” 
“Red Flag Warning is in effect” 

Tim Sedlock, IMET Trainee 

0600 Weather Briefing 

8/11/2014 



IMET Radio Updates 

• 1100 – First Scripted Radio Update to address 
passing virga shower 

• 1200 – Nothing now, T-storm activity could 
impact fire later this afternoon 

• 1310 – Storms developing in distant southeast 

• 1410 – “Thunderstorms making their push 
toward the fire”, arrival around 1500  

 



1501 PDT, August 11 
Looking north from ICP 

“Is that a bulldozer??!!” 



IMET Radio Updates 

• 1509 – NWS has issued a Severe 
Thunderstorm Warning. Quarter-sized hail and 
60 mph wind gusts. Storm core will pass over 
Branch II. “This is a serious weather situation”. 

 

– Prompted most divisions to pull personnel from 
fireline back to safety 



Watch this faint line 

Pre-outflow plume from 

west end of Beaver Fire 



Radio Update 

• 1635 – Dissipating storms east of the fire 
could push easterly outflow winds of 30-35 
mph across fire. Branch II most likely affected. 







“We’re Going Into Our Shelters 
Now” 

1737 PDT, Monday, 8/11/2014 
Div C Supervisor on Command Channel  

Beaver Fire – Klamath National Forest, California 

For the next 20 minutes, Communications 
tried every 2 minutes to make radio 

contact, with no response 



Beaver Fire (2014) 
Three firefighters entrapped, 2 injured 

• Incident Meteorologist (IMET) assigned to fire 

• Entrapment happened despite the best of weather 
information 

• Took this one personally  

• Wondered for months how these 3 firefighters did 
not hear the word, when hundreds of others heeded 
the word 



Weatherman Therapy 
via the Facilitated Learning Analysis 
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Frog Fire – July 30, 2015 
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Frog Fire – July 30, 2015 
Classic wind shift scenario 
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WIND- 
DRIVEN  
HEAD! 

Thunderstorm- 
Induced outflow 

Wind shift 

Frog Fire – July 30, 2015 

Fire Shelter NOT deployed, 
a 30-second task that can 
save your life 



10 Watchout Situations Might Have Applied 
1. Fire not scouted and sized up. 
2. In country not seen in daylight. 
3. Safety zones and escape routes not identified. 
4. Unfamiliar with weather and local factors influencing 
fire behavior. 
5. Uninformed on strategy, tactics, and hazards. 
6. Instructions and assignments not clear. 
7. No communication link with crewmembers / 
supervisors. 
8. Constructing line without safe anchor point. 
9. Building fireline downhill with fire below. 
10. Attempting frontal assault on fire. 
11. Unburned fuel between you and the fire. 
12. Cannot see main fire, not in contact with anyone who can. 
13. On a hillside where rolling material can ignite fuel below. 
14. Weather is getting hotter and drier. 
15. Wind increases and/or changes direction. 
16. Getting frequent spot fires across line. 
17. Terrain and fuels make escape to safety zones 
difficult. 
18. Taking a nap near the fire line. 



 



 



 

MODIS Fire Detection Image, 1700 PDT on 8/19/2015, credit USFS 
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Doubled in size in 15 minutes! 



 



 



 

This engine could have suffered the same fate!  



 



 



As bad as the Twisp River Fire was, 
it could have been even worse 

 
Could have been 11 fatalities 



Summary of Commonalities 

Fire < 24 hours 
old? 

Weather 
Contribution? 

Valid Spot 
Forecast? 

Other 
Contributions? 

Thirtymile – 2001, WA Yes Yes - instability No Yes 

Yarnell Hill – 2013, AZ Yes Yes - wind shift Yes Yes 

Beaver Fire – 2014, CA No Yes - wind shift Yes Yes 

Frog Fire – 2015, CA Yes Yes - wind shift No Yes 

Twisp River – 2015, WA Yes Yes - wind shift No Yes 



 

Geographic commonality of state’s 2 most 
recent tragedy fires 



What weather information was being 
used at the Twisp River Fire? 



 



 

General Fire Weather Forecast covers this area A locally tailored Spot Forecast is key 



Chelan Complex Forecast Briefed by an 
NWS Incident Meteorologist (IMET) 

“We’ve got your back!” 

(Disclaimer:  Photos from California, not from the Chelan Complex) 



 



 
• IMETs are glued to the UW WRF-GFS, 

day and night 
• Yes, this was a highly predictable  

wind shift event 



The Routine, Official Way: 
Spot Forecast requested at 737 pm on 8/19 



Winthrop 

Twisp 

NCSB RAWS 



Wind Rose – August, 1200-1800 

Regular afternoon 
Upvalley wind 

Frontal/Deep 
Marine Push Winds 



Moving Forward –  
Our Greatest Weather Challenge in 

Ensuring Firefighter Safety 

Through innovation, find ways to get constantly 
updating, pertinent, and critical short-term 

forecasts directly into firefighters’ hand before 
their arrival on a new fire 

 



Challenges of Delivering Weather Info 

• New technology does not work in the state’s 
most unforgiving locations 

 

 

 

Verizon Coverage Map 



Challenges of Delivering Weather Info 

 

• Lack of Direct Interaction with Firefighters 
going to new fires 

 

• Rely on Dispatchers as Our Mouthpiece 

– In unusual circumstances, it can create an 
additional point of failure 

 

 



Challenges of Delivering Weather Info 

• Traditionally, NWS not aware of most fires 
until a Spot Request arrives hours later 

– But social media is changing that 

 

 

 

 



Challenges of Delivering Weather Info 



NWS became aware of fire using Radar. 
 

No Spot Request, meaning no 2-way 
communication between fire and NWS 

E-Mail to me from Forecaster Amanda Graning, NWS Duluth 



Challenges of Delivering Weather Info 

• It’s a seasonal business 

– Employee turnover 

– Education and annual re-education 

– Will personally spend about 35 days on the road 
this spring providing weather training to 
firefighters 

 

 

 



Challenges of Delivering Weather Info 

• Over-use of technical weather jargon 

• Not always making the important stuff stand 
out 

• Consistency of message: Is a 10 mph wind a 
“strong wind” or “not a big deal”? 

We Can Be Our Own Worst Enemy 



• Quandry 

– Necessity of Old Technology  

– Capabilities of New Technology 

Innovation Brainstorming 



Ongoing Innovations 

• Daily YouTube Fire Weather Briefings 

– Started at NWS Seattle in 2015 season 

– Became the weather briefing of choice for a few 
engine crews on Mt. Baker-Snoqualmie N.F. 

– One Fire Chief told me he would use this as 
justification to purchase a Tablet for each of his 
fire engines 



Ongoing Innovations 
Color-Coded Products 



Brainstorming Future Innovations 

• Embed audio files with Spot Forecasts? 

 

• More communication training to meteorology 
students pursuing an “Applied Option” 
Bachelor’s Degree 



Brainstorming:  Future Innovations 
      Australian-style “Time of Change chart”? 



Brainstorming: Looking for a Grad 
Student Project? 

• A Challenge to You! 

• Develop an app for dispatchers / fire lookouts 
that warns of imminent, sudden wind shifts 
on new fires 
– Would send an alert when a sudden, strong wind 

shift is expected in the next 3 hours 

– Could run off an hourly updating storm-scale 
model, such as the HRRR 

– Existing wind shift algorithms could be adapted 



Brainstorming:  Future Innovations 

• Have Ideas?  Let’s talk over lunch. 



Summary – 
When Weather is a Factor in Tragedy, 

• Weather is just one of several factors 

• Good weather information delivered 
effectively can make the difference 

• At times, the best weather information is not 
enough (some things are out of our control) 



Summary – 
What is in our Control? 

• Recognizing A Key Pattern: 

 

• A startling number of weather-related 
entrapments occur following Wind Shifts 
during the first 24 hours of a fire’s start 



Summary – 
Fire Weather’s Greatest Challenges 

• Getting constantly updating, pertinent, and 
critical short-term forecasts directly into 
firefighters’ hand before arrival on a new fire 

 

• This is where future research, development 
and outreach efforts need to be directed 

 

 



Gratuitous YouTube video 
from Beaver Fire 

• https://www.youtube.com/watch?v=MYENvpiv1WA&feature=youtu.be 

 

• 2:55-5:10 

https://www.youtube.com/watch?v=MYENvpiv1WA&feature=youtu.be
https://www.youtube.com/watch?v=MYENvpiv1WA&feature=youtu.be
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